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Description 

[0001] The present Invention relates to a method for 
manufacturing a moulded article, in particular an auto- 
motive vehicle's part, comprising at least an elastomeric 
polyurethane skin showing a front and a back, which 
method comprises the steps of : 

providing a mould with at least a first mould part 
comprising at least two mutually movable mould 
sections forming at least one seam; 
applying at least one reactive polyurethane mixture 
to a surface of said first mould part to mould said 
skin with its front against this mould surface; 
moving the mutually movable mould sections away 
from one another; and 

removing the moulded article from the mould. 

[0002] In practice, mould parts consisting of mutually 
movable mould sections are used to increase the design 
freedom of the moulded articles. They allow in particular 
to manufacture relatively rigid or stiff moulded articles 
in moulds showing so-called undercuts. A drawback of 
the use of such moulds for moulding the skin or front 
surface of the moulded article is that the finishing degree 
of the seam between the mould sections is of utmost 
importance and may result in an optically not qualitative 
article showing traces of the seam between the mould 
sections. 

[0003] In order to avoid this drawback, the skin can 
be made in a first mould and subsequently transferred 
to another mould wherein the further backing layers are 
applied. Such a method is for example disclosed in 
W093/23237. When the skin is sufficiently flexible and 
when the opening of the first mould is sufficiently wide, 
the skin can be demoulded, even when the mould shows 
undercuts, without having to use mutually movable 
mould sections or so-called slides. The second mould, 
wherein the more rigid backing layers are applied, is 
then provided with the necessary movable mould sec- 
tions or slides. A drawback of this known method is how- 
ever that the design freedom is still somewhat limited. 
It allows for example not to provide a greater skin thick- 
ness in certain area's of the skin which would make the 
skin too stiff to demould it or to make a three dimensional 
skin extending in cross-section over a large angle so 
that the mould part shows only a relatively narrow cavity 
through which the skin has to be demoulded. A further 
disadvantage of the known method is that, in the case 
of undercuts, it does not enable to mould the entire ar- 
ticle, including the backing layers, in one single mould 
(as illustrated for example in Figure 1 of W093/23237) 
so that the skin moulded in the first mould has to be 
transferred to a second mould. Of course, when such a 
transfer step could be avoided, this would reduce the 
manufacturing costs, not only because less handling 
steps would be required but also because less skin ma- 
terial would be required since in area's of the article 



which are cut out later to insert different inserts, no skin 
or backing material has to be applied. 
[0004] An object of the present invention is therefore 
to provide a new method for manufacturing a moulded 

5 article comprising at least an elastomeric polyurethane 
skin which enables to provide a similar design freedom 
than the known moulding methods wherein moulds with 
mutually movable mould sections are used but which 
solves the problems of the traces which may be left by 

10 the seams between the movable mould sections on the 
visible surface of the moulded article. 
[0005] To this end, the method according to the inven- 
tion is characterised in that said first mould part further 
comprises a removable, flexible liner made of an elastic 

15 material which is positioned onto said mould sections to 
form at least a portion of said mould surface and to cover 
at least partially said seam so that, in the region or re- 
gions where the seam is covered by said liner, no trace 
of the seam is left on the front surface of the moulded 

20 article. 

[0006] Since the seam between the mutually movable 
mould sections is covered by the liner, it does not leave 
traces on the outer surface of the moulded article. More- 
over, due to the fact that the liner is flexible, it can be 
25 removed from the moulded article, even if it shows un- 
dercuts. 

[0007] US-A-4 544 518 discloses to position a thin- 
walled stiff but flexible plate in a first mould partto cover 
the seams between the different mould sections of this 
30 first mould part. The plate is shaped to form a recess 
wherein reinforcing fibres are first introduced before po- 
sitioning the plate in the mould. After having closed the 
mould a liquid plastics composition is injected in the 
mould in accordance to an injection or an injection com- 
as pression moulding process. The plate is intended to in- 
crease the output rate of the mould and to prevent rein- 
forcing fibres from penetrating between the tool parts or 
flash surfaces. In this way, a hermetic seal required for 
the injection moulding process can be achieved be- 
40 tween the tool parts. 

[0008] Providing a silicone mould showing the nega- 
tive configuration of the article to be moulded in a mother 
mould i s further already known per se from US-A-5 747 
167 an d US-A-5 938 993. According to US-A-5 747 1 67, 
the silicone mould was intended to reduce the tooling 
costs required to produce interior parts such as dash 
boards by injection moulding. Neither US-A-5 747 167 
nor US-A-5 938 993 teaches however the use of a flex- 
ible , j^m^yableJinje£fo£_c^ 

t ually movable mould parts. In fact, the mother mould 
carrying the silicone mould part consists of one sing le 
part. When t he mould shows undercuts as illustrated in 
the figures of US-A-5 938 993, the moulded article can- 
not be demoulded unless it is a sufficiently flexible article 
such as for example the disclosed cushion. 
[0009] In a preferred embodiment of the method ac- 
cording to the invention, the step of removing the mould- 
ed article from the mould comprises the step of remov- 
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ing the moulded article together with the flexible liner 
from the mutually movable mould sections and the step 
of removing the flexible liner from the moulded article. 
[001 0] By first removing the moulded article together 
with the liner out of the mould, the liner can easily be 
removed from the moulded article. For moulding a next 
article, the liner can then be positioned again onto the 
mutually movable mould sections. 
[0011] The present invention also relates to a mould 
for use in the method according to the invention showing 
at least a first mould part which forms a mould surface 
against which said skin is moulded and which comprises 
at ieast two mutually movable mould sections forming 
at least one seam. The mould of the invention is char- 
acterised in that said first mouid part further comprises 
a removable, flexible iiner made of an elastic material 
which is optionally grained on its side against which the 
skin is moulded and which is positioned onto said mould 
sections to form at least a portion of said mould surface 
and to cover at least partially said seam, "the removable, 
flexible liner being so configured that during moulding, 
in the region or regions where the seam is covered by 
said liner, no trace of the seam is left on the front surface 
of the moulded article. 

[0012] Further advantages and particularities of the 
invention will become apparent from the following de- 
scription of some particular embodiments of the method 
and the mould according to the invention. This descrip- 
tion is only given by way of illustrative example and is 
not intended to limit the scope of the invention as defined 
by the annexed claims. The reference numerals used in 
the description refer to the drawings wherein: 

Figures 1 to 8 illustrate schematically the different 
step of a method according to the invention for man- 
ufacturing a moulded article, in particular a dash- 
board comprising an outer pofyurethane skin layer, 
an intermediate foam layer and a structural backing 
layer; wherein 

Figure 9 is similar to Figure 3 but relates to a variant 
embodiment of the flexible liner positioned on the 
mutually movable mould sections of the lower 
mould part; wherein 

Figure 1 0 shows a variant embodiment of the liner 
illustrated in the previous figures; and wherein 
Figure 1 1 shows a variant embodiment of the lower 
mould part which is only partially covered with a 
flexible liner. 

[0013] In general, the present invention provides a 
new method for manufacturing moulded articles which 
comprise an elastomeric polyurethane skin intended to 
form the front side of the article. The moulded articles 
are for example interiortrim parts of automotive vehicles 
such a dashboards or instrument panels, door covers, 
consoles and glove compartments, In addition to the 
polyurethane skin, they usually contain a structural 
backing layer or rigid carrier which may be united either 



directly to the back of the skin or through the intermedi- 
ary of a foam layer in order to achieve a soft touch. 
[0014] In practice, the interior trim parts are often to 
be produced in moulds comprising slides, or in other 
5 words mutually movable mould sections, as a result of 
the complex shape of the trim parts and especially the 
presence of undercuts. When traces or imprints of the 
seams between the mutually movable mould sections 
are to be avoided on the visible side of the trim part, the 
io skin was hitherto to be made in a separate mould com- 
prising a relatively expensive single piece nickel or gal- 
vano scale and was subsequently to be transferred to a 
second mould with mutually movable mould sections. 
[001 5] In the method according to the present inven- 
ts tion, illustrated in Figures 1 to 8, visible traces or imprints 
of the seams between the mutually movable mould sec- 
tions are however avoided without having to use a 
mould showing a one-piece mould surface. The lower 
mould part 1 illustrated in Figure 1 and used to mould 
20 the polyurethane skin and optionally the further backing 
layers, comprises for example three mutually movable 
mould sections including one basic mould section 2 and 
two so-called slides 3, 4. These mould sections 2 - 4 
form a mould surface showing a generally concave 
25 shape and undercuts 1 5. In order to be able to demould 
the moulded article, the slides 3, 4 can be retracted to 
the position illustrated in Figure 5. In the closed position, 
the different mutually movable mould sections 2 - 4 abut 
each other along seams 5. Since such a mould con- 
so struction is already known by the skilled person, the me- 
chanical connection between the different mould sec- 
tions 2-4 and the mechanism for mutually moving these 
sections will not be described in further detail. 
[0016] An essential feature of the method according 
35 to the invention is that the mould part 1 does not only 
comprise the mutually movable mould sections 2 - 4 but 
also a removable, flexible liner 6 made of an elastic ma- 
terial. This liner 6 is positioned on the mould sections 2 
- 4 to form at least a portion of the mould surface 7 and 
40 to cover at least partially the seams 5 between the mu- 
tually movable mould sections 2 - 4. In the example il- 
lustrated in Figure 1 , the liner 6 forms the entire mould 
surface 7 of the lower mould part 1 and covers therefore 
the seams 5 completely. However, in other cases, the 
45 Hner 6 could only cover a portion of the mould sections 
2 - 4, the transition between the mould surface formed 
by the liner and the mould surface formed by the uncov- 
ered mould sections 2 - 4 being situated in an area which 
Is either cut out afterwards or which is covered with an 
so insert or other covering. An example of such a mould, 
comprising also one basic mould section 2 and two so- 
called slides 3, 4 is illustrated in Figure 11 . 
[001 7] Since the flexible liner 6 forms at least a portion 
of the mould surface against which the article is moulded 
55 by spraying in an open mould or by injecting or pouring 
in a closed mould, the surface characteristics of this ar- 
ticle, in particular the texture or grain, usually a leather 
texture, will be determined by the texture or grain of the 
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liner surface 7. The liner is preferably pre-shaped in ac- 
cordance with the shape of the visible front side of the 
skin or the article which is to be moulded. In practice, 
different techniques exist for producing such a liner 6. 
First of all, it is possible to produce the liner by thermo- 
forming a sheet of thermoplastic material. In such ather- 
moforming process, the sheet is formed against a mould 
surface so that it receives the desired shape and surface 
structure or texture. Another, more preferred way to pro- 
duce the liner 6 is to mould the liner in a closed mould 
starting from a liquid hardenable material such as liquid 
silicone or a thermoplastic material. This can be done 
in a separate closed mould comprising a lower mould 
part which is substantially identical to the lower mould 
part 1 illustrated in Figure 1 and an upper mould part 
which fits in the lower mould part and which has the 
shape and the surface grain and texture of the article 
which is to be moulded. Such a technique is for example 
disclosed in US-A-5 747 1 67 and US-A-5 938 993 which 
are incorporated herein by way of reference. In these 
US patents, use is made of a master piece formed by 
an object desired to be reproduced to produce the sili- 
cone liners. In the method according to the present in- 
vention, the flexible liner is however preferably moulded 
against a nickel or more generally a galvano mould sur- 
face. The production of such galvano mould surfaces is 
known in practice, starting for example from a leather 
wrapped model, to produce mould surfaces against 
which skins can be moulded. For the method according 
to the present invention, an additional intermediate 
moulding step is however required to achieve a positive 
nickel core (against which the negative flexible liner is 
to be moulded) instead of a negative nickel scale. 
[0018] The liner has an average thickness which will 
usually be situated between 0.03 mm and 15 mm and 
preferably between 0.05 and 5 mm. When the visual 
quality of the article needs not to be really outstanding, 
the average thickness of the flexible liner could be small- 
er than 0.03 mm or larger than 15mm,forinstancewhen 
another material such as leather will be glued on the 
front surface of the article. The average thickness of the 
liner is determined by measuring its volume and by di- 
viding this volume by its area forming the mould surface. 
Larger thicknesses being preferred, for example a thick- 
ness of between 2 and 5 mm in view of making position- 
ing the liner in the lower mould part 1 easier. However, 
as illustrated in Figure 1 0, one or more local projections 
or thickenings 8 fitting into corresponding recesses in 
the mutually movable mould sections 2 - 4 can also 
make the exact positioning of the liner in the lower mould 
part 1 easier. 

[001 9] For maintaining the liner 6 against the surface 
of the mould sections 2-4, and optionally for conforming 
the shape of the flexible liner 6 to the shape of the sur- 
face of these mould sections 2 - 4, the liner is preferably 
sucked by a vacuum applied through openings 18 dis- 
tributed over the surface of the mould sections 2 - 4 
against this surface. 



[0020] After having positioned the flexible liner 6 in the 
mould, a reactive polyurethane mixture is applied to the 
mould surface 7 to mould the elastomeric polyurethane 
skin 9, as Illustrated in Figure 2, with its front against this 

s mould surface. The skin 9 has normally an average 
thickness in the range of 0.1 to 3 mm and usually in the 
range of 0.5 to 1 .5 mm. In certain areas such as comers 
the actual skin thickness may however differ consider- 
able from these values. Different techniques exist for 

10 moulding the polyurethane skin 9. 

[0021] First of all, the reactive polyurethane mixture 
can be sprayed againstthe mould surface 7, in particular 
in accordance with the technique described in EP-B-0 
303 305. Use can be made of a light-stable polyurethane 

15 reaction mixture as disclosed for example in EP-B-0 379 
246. However, in a variant embodiment, an in-mold 
coating can first be applied to the mould surface, in par- 
ticular a water or solvent-based paint coating. In this 
case, the skin material applied against the back of this 

20 coating does not necessarily have to be light-stable so 
that for example also aromatic polyurethane systems 
can be used for the skin 9. 

[0022] Instead of spraying the polyurethane skin ma- 
terial against an open mould surface, It can also be ap- 

25 plied by pouring or injecting, in particular in accordance 
with a reaction injection moulding (RIM) process, in a 
closed mould. In this case, a second upper mould part 
has of course to be provided to form the closed mould 
cavity. Specific reactive polyurethane mixtures which 

30 can be used for a RIM process are disclosed in 
W098/1 4492. However, in this embodiment also, an in- 
mold coating or paint can first be applied to the mould 
surface so that the material of the skin itself does not 
have to be light-stable. 

55 [0023] In the previous embodiments, the reactive 
polyurethane mixture did not contain blowing agents or 
only a small amount thereof so that a non-cellular or mi- 
cro-cellular skin was obtained having a density which is 
usually higher than 400 kg/m 3 and preferably higher 
than 700 kg/m 3 . When the skin 9 is produced in a closed 
mould, it is however possible to Include a blowing agent 
in the polyurethane formulation in order to produce a 
polyurethane foam showing an integral elastomeric 
polyurethane skin. 

45 [0024] After having moulded the skin 9, it can be re- 
moved from the mould and used to produce the moulded 
article, in particular the interior trim part. During this fur- 
ther processing, different backing layers can be applied 
to the elastomeric skin, for example a rigid structural 

so backing layer which can be glued or bonded directly to 
the back of the skin or indirectly, through the intermedi- 
ary of a foam layer, foamed between the skin and the 
structural backing layer. This structural backing layer 
may be a rigid polyurethane layer, obtained for example 
55 by an S-RIM (Structural RIM, insertion of glass fibre 
mat), R-RIM (Reinforced RIM, glass or other fibres ad- 
mixed into the polyurethane reaction mixture) or LFI 
(Long Fibre Injection) or similar process, or it may be 
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made of a rigid thermoplastic material such as PVC, 
ABS and SMA. 

[0025] An advantage of the method according to the 
present invention Is however that such backing layers, 
which render the moulded article more rigid or stiff, can 
also be provided in the mould wherein the skin is mould- 
ed. 

[0026] Figure 3 illustrates for example the further step 
wherein a structural backing layer or rigid carrier 10 is 
attached to an upper mould part 1 1 and wherein a foam- 
able composition is poured onto the back of the skin 9 
before closing the mould. The closed position of the 
mould is Illustrated in Figure 4. In this position, the foam- 
able composition has foamed to fill the mould cavity with 
a foam layer 1 2 and to unite the structural backing layer 
1 0 to the back of the skin 9. Instead of pouring the foam- 
able composition in the open mould, it could also be in- 
jected, in particular in accordance with a RIM process, 
in the closed mould. The foam layer is preferably made 
of a polyurethane material. 

[0027] In a further variant embodiment, the foam layer 
1 2 could be sprayed against the back of the skin layer 
9. In a subsequent step, a reactive mixture for obtaining 
a structural backing layer can then be sprayed against 
the back of the foam layer or the mould can be closed 
and the reactive mixture for obtaining the structural 
backing layer can be Injected in this closed mould, at 
the back side of the foam layer. Just as the foam layer, 
the structural backing layer is preferably made of a poly- 
urethane material. For more details with respect to the 
way wherein the different backing layers can be applied 
in this embodiment and with respect to the composition 
thereof, reference is made to W093/23237. 
[0028] In still a further variant embodiment, the inter- 
mediary foam layer can optionally be omitted and the 
structural backing layer can be sprayed or moulded, in 
particular by a RIM process such as more particularly 
an S-RIM, an R-RIM or an LFl or similar process, directly 
againstthe back of the skin. In this embodiment, the rigid 
backing layer does not necessarily have to be a poly- 
urethane material but it may also be made of a thermo- 
plastic material injected, as disclosed in WO 00/23239, 
in molten state againstthe back of the polyurethane skin 
layer 9. These thermoplastic materials comprise for ex- 
ample polypropylene (PP), polycarbonate (PC), acrytni- 
trilbutadiene-styrol (ABS), ABS blends, acrylester-sty- 
rol-acrylnitril (ASA), polystyrol (PS), thermoplastic poly- 
urethane (TPU) or mixtures thereof or mixtures of any 
of these components with still other thermoplastic ma- 
terials. 

[0029] After having moulded the skin 9 and any op- 
tional backing layers, the moulded article is demoulded. 
As illustrated in Figure 5, the slides 3 and 4 are first re- 
tracted according to arrows 13 and, as illustrated in Fig- 
ure 6, the upper mould part 11 , having the moulded ar- 
ticle and the flexible liner attached thereto, is removed 
from the lower mould part. In a next step, the flexible 
liner 6 is drawn of the moulded part, more particularly 



initially in the direction of arrows 14 shown In Figures 6 
and 7. The liner 6 is made of an elastic material which 
has such an elasticity that it can easily be removed not- 
withstanding the presence of undercuts 15. Finally, the 
5 moulded article Is removed from the upper mould part 
11 as illustrated in Figure 8. 

[0030] In a variant embodiment of the demoulding 
steps Illustrated in Figures 5 to 8, the upper mould part 
11 is first removed leaving the liner 6 and the moulded 
io article in the lower mould part 1. Subsequently, the 
slides 3, 4 can be retracted and the liner 6 can be drawn 
aside so that the moulded article can be removed with- 
out removing the liner 6 from the basic mould section 2. 
An advantage of this embodiment is that the liner has 
15 not to be repositioned entirely again in the mould before 
moulding the next article or trim part. 
[0031] In the method illustrated in the Figures, a thick- 
er foam layer 12 was applied in the undercuts 15 so that 
the structural backing layer 10 could easily be inserted 
20 in the lower mould part 1 . However, the structural back- 
ing layer 10 could also extend within the undercuts 15. 
In order to enable to insert the structural backing layer 
in this case in the lower mould part 1 , the slides 3 and 
4 can be retracted and the flexible liner or hose, having 
the skin moulded thereon, drawn aside over a distance 
sufficient to allow insertion of the structural backing lay- 
er. Once inserted, the slides and the skin and liner can 
be brought back to their initial position. 
[0032] In order to avoid the thicker foam layer In the 
undercuts 15 without having to draw aside'the liner and 
skin layer, use can also be made of an upper mould sec- 
tion comprising one or more slides so that this mould 
part can be inserted in the lower mould part. The struc- 
tural backing layer can then be moulded in the mould 
cavity formed between the back of the skin (or optionally 
of the foam backing layer) and the upper mould part. Of 
course when spraying the structural backing layer as de- 
scribed hereabove, the thickness of the foam layer can 
also be reduced in the undercuts. 
[0033] In Figure 9 a particular embodiment of the 
present invention is illustrated wherein, before moulding 
the skin layer 9, a premanufactured insert 1 6 is posi- 
tioned on the mould surface 7 formed by the flexible liner 
6. In order to avoid penetration of the skin material be- 
tween the front of the insert 1 6 and the flexible liner 6, 
this liner is provided with upstanding edges 17 which 
abut the peripheral edge of the insert 1 6 when position- 
ing it between the upstanding edges thereby forming a 
seal. 



Claims 

1 . A method for manufacturing a moulded article com- 
prising at least an elastomeric polyurethane skin (9) 
showing a front and a back, which method compris- 
es the steps of : 



30 



35 



40 



45 



50 



5 



9 



EP 1 320 451 B1 



10 



providing a mould with at least a first mould part 
(1) comprising at least two mutually movable 
mould sections (2-4) forming at least one seam 
(5); 

applying at least one reactive polyurethane s 
mixture to a surface (7) of said first mould part 
(1) to mould said skin (9) with Its front against 
this mould surface (7); 

moving the mutually movable mould sections 
(2-4) away from one another; and 10 
removing the moulded article from the mould, 

characterised In that said first mould part (1) fur- 
ther comprises a removable, flexible liner (6) made 
of an elastic material which is positioned onto said is 
mould sections (2-4) to form at least a portion of said 
mould surface (7) and to cover at least partially said 
seam (5) so that, in the region or regions where the 
seam is covered by said liner, no trace of the seam 
is left on the front surface of the moulded article. 20 

A method according to claim 1 , characterised In 
that said mould surface (7) has a generally concave 
shape. 

25 

A method according to claim 1 or 2, characterised 
In that the step of removing the moulded article 
from the mould comprises the step of removing the 
moulded article together with the flexible liner (6) 
from the mutually movable mould sections (2-4) and 30 
the step of removing the flexible liner (6) from the 
moulded article. 

A method according to any one of the claims 1 to 3, 
characterised In that said reactive mixture is 35 
sprayed against said first mould part (1 ). 

A method according to any one of the claims 1 to 3, 
characterised in that said mould comprises at 
least a second mould part (1 1 ) co-operating with the *o 
first mould part (1) to form a closed mould cavity 
wherein said reactive polyurethane mixture is ap- 
plied in particular in accordance with a reaction in- 
jection moulding (RIM) process, said second mould 
part (11) being in particular composed of only one 45 
mould section. 

A method according to claim 5, characterised in 
that said reactive polyurethane mixture comprises 
a blowing agent and is formulated to produce a poly- so 
urethane foam showing said skin (9) as an integral 
skin moulded against said mould surface (7). 

A method according to any one of the claims 1 to 5, 
characterised In that said reactive polyurethane 55 
mixture is formulated to produce an elastomeric, 
non-cellular or micro-cellular polyurethane skin (9) 
having a density higher than 400 kg/m 3 and prefer- 



ably higher than 700 kg/m 3 . 

8. A method according to any one of the claims 1 to 7, 
characterised In that before moving the mutually 
movable mould sections (2-4) away from one an- 
other to remove the moulded article from the mould, 
at least a first backing layer (1 2) is moulded against 
the back of the moulded skin (9). 

9. A method according to claim 8, characterised In 
that the step of moulding said first backing layer 
(1 2) comprises applying a f oamable composition for 
obtaining a foam material against the back of the 
moulded skin (9). 

10. A method according to claim 9, characterised in 
that said foamable composition is applied between 
the moulded skin (9) and a second, structural back- 
ing layer (10) which is positioned on the back side 
of the skin (9), the foam material obtained from the 
foamable composition uniting the structural backing 
layer (1 0) to the back of the moulded skin (9). 

11. A method according to claim 9, characterised In 
that before moving the mutually movable mould 
sections (2-4) away from one another to remove the 
moulded article from the mould, a second structural 
backing layer (10) is moulded against the back of 
the foam layer (12). 

12. A method according to claim 8, characterised in 
that said first backing layer is a structural backing 
layer (1 0) made of a rigid material. 

13. A method according to any one of the claims 1 to 
12, characterised in that said flexible liner (6) is 
pre-shaped, in particular moulded, in accordance 
with the shape of the front of the skin (9). 

14. A method according to claim 13, characterised in 
that said flexible liner (6) comprises a moulded sil- 
icone liner. 

15. A method according to any one of the claims 1 to 

14, characterised in that said flexible liner (6) 
shows, on its side against which the skin (9) is 
moulded, a predetermined texture and/or grain, 
such as a leather texture. 

16. A method according to any one of the claims 1 to 

15, characterised in that said flexible liner (6) has 
an average thickness of between 0.03 and 1 5 mm, 
in particular of between 0.05 and 5. mm. 

17. A method according to any one of the claims 1 to 

1 6, characterised in that before applying the reac- 
tive polyurethane mixture to the surface (7) of said 
first mould part (1 ) to mould said skin (9), an in-mold 
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coating is applied to this surface (7). in particular a 
water or solvent-based paint coating. 

18. A method according to any one of the claims 1 to 
1 7, characterised in that before applying the reac- 
tive polyurethane mixture to the surface (7) of said 
first mould part (1) to mould said skin (9), an insert 

(16) is portioned on the mould surface (7) formed 
by the flexible liner (6), the insert showing at least 
one peripheral edge by means of which it is posi- 
tioned in abutment to at least one upstanding edge 

(17) provided on the flexible liner (6). 

19. A mould for use in a method according to any one 
of the claims 1 to 18 and showing at least a first 
mould part (1) which forms a mould surface (7) 
against which said skin (9) is moulded with its front 
and which comprises at least two mutually movable 
mould sections (2-4) forming at least one seam (5), 
characterised in that said first mould part (1) fur- 
ther comprises a removable, flexible liner (6) made 
of an elastic material which is optionally grained on 
its side against which the skin (9) is moulded and 
which is positioned onto said mould sections (2-4) 
to form at least a portion of said mould surface (7) 
and to cover at least partially said seam (5), the re- 
movable, flexible liner being so configured that dur- 
ing moulding, in the region or regions where the 
seam is covered by said liner, no trace of the seam 
is left on the front surface of the moulded article. 

20. A mould according to claim 19, characterised in 
that said mould surface (7) has a generally concave 
shape. 

21 . A mould according to claim 1 9 or 20, characterised 
in that said flexible liner (6) shows a predetermined 
texture and/or grain on its side against which the 
skin (9) is moulded and comprises in particular a 
moulded silicone liner. 



Patentanspruche 

1. Ein Verfahren zur Herstellung eines geformten Ar- 
tikels, der zumindest eine Elastomer-Polyurethan- 
haut (9) mit einer Vorder- und einer Ruckseite um- 
fasst, wobei das Verfahren die folgenden Schritte 
umfasst: 

Bereitstellung eines Formstucks mit zumindest 
einem ersten Formteil (1), das zumindest zwei 
gegenseitig bewegliche Formabschnitte (2 - 4) 
umfasst, welche zumindest eine Naht (5) bil- 
den; 

Auftragen zumindest einer reaktiven Polyu- 
rethanmischung auf eine Oberflache (7) des er- 
wahnten ersten Formteils (1 ), urn die erwahnte 



Haut (9) mit ihrer Vorderseite gegen diese For- 
moberflache (7) zu formen; 
Entfernung der gegenseitig beweglichen Form- 
abschnitte (2 - 4) weg voneinander; und 
5 - Entnahme des geformten Artikels aus dem 
Formstuck, 

dadurch gekennzeichnet, dass das erwahnte er- 
ste Formteil (1) ferner ein herausnehmbares flexi- 

10 bles Futter (6) aus einem elastischen Material um- 
fasst, das auf die erwahnten Formabschnitte (2 - 4) 
gelegt ist, um zumindest ein en Abschnitt der er- 
wahnten Formoberflache (7) zu bilden und die er- 
wahnte Naht (5) zumindest teiiweise zu bedecken, 

15 sodass, in der Region oder in den Regionen, wo die 
Naht durch das erwahnte Futter bedeckt ist, auf der 
Vorderseite des geformten Artikels keine Spur der 
Naht sichtbar ist. 

20 2. Ein Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die erwahnte Formoberflache (7) 
eine ailgemein konkave Form hat. 

3. Ein Verfahren nach Anspruch 1 oder 2, dadurch 
25 gekennzeichnet, dass der Schritt des Herausneh- 

mens des geformten Artikels aus dem Formstuck 
den Schritt des Herausnehmens des geformten Ar- 
tikels zusammen mit dem flexiblen Futter (6) aus 
den gegenseitig beweglichen Formabschnitten (2 - 
30 4) und den Schritt des Entfernens des flexiblen Flit- 
ters (6) vom geformten Artikei umfasst. 

4. Ein Verfahren nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, dass die erwahnte re- 

35 aktive Mischung gegen das erwahnte erste Formteil 
(1) gespruht wird. 

5. Ein Verfahren nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, dass das erwahnte 

40 Formstuck zumindest ein zweites Formteil (1 1 ) um- 
fasst, das mit dem erwahnten ersten Formteil (1) 
kooperiert, um einen geschlossenen Formhohl- 
raum zu bilden, in dem die erwahnte reaktive Poly- 
urethanmischung insbesondere gemaB einem Re- 

45 aktionsspritzgussverfahren (RIM) aufgebracht 
wird, wobei das erwahnte zweite Formteil (11) ins- 
besondere nur aus einem Formabschnitt besteht. 

6. Ein Verfahren nach Anspruch 5, dadurch gekenn- 
50 zeichnet, dass die erwahnte reaktive Polyurethan- 

mischung ein Treibmittel umfasst und zusammen- 
gesetzt ist, um einen Poiyurethanschaum zu bilden, 
der die erwahnte Haut (9) als integrale Haut auf- 
weist, die gegen die erwahnte Formoberflache (7) 
55 geformt wird. 

7. Ein Verfahren nach einem der Anspruche 1 bis 5, 
dadurch gekennzeichnet, dass die erwahnte re- 
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aktive Polyurethanmischung zusammengesetzt ist, 
urn eine elastomerische, nicht-zellulare odermikro- 
zellulare Polyurethanhaut (9) zu ergeben, die eine 
Dichte uber 400 kg/m 3 und vorzugsweise uber 700 
kg/m 3 aufweist. 

8. Ein Verfahren nach einem der Anspruche 1 bis 7, 
dadurch gekennzeichnet, dass, bevor die gegen- 
seitig beweglichen Formabschnitte (2 - 4) vonein- 
ander weg bewegt werden, um den geformten Arti- 
kel aus dem Formstuck zu entfemen, zumindest ei- 
ne erste Versteifungsschicht (12) gegen die Ruck- 
seite der geformten Haut (9) geformt wird. 

9. Ein Verfahren nach Anspruch 8, dadurch gekenn- 
zeichnet, dass der Schritt des Formens der er- 
wahnten ersten Versteifungsschicht (12) das Auf- 
tragen einer aufschaumbaren Mischung umfasst, 
um ein Schaummateriai gegen die Ruckseite der 
geformten Haut (9) zu erhaiten. 

10. Ein Verfahren nach Anspruch 9, dadurch gekenn- 
zeichnet, dass die erwahnte aufschaumbare Mi- 
schung zwischen die geformte Haut (9) und eine 
zweite, strukturelle Versteifungsschicht (10) aufge- 
tragen wird, welche sich auf der Ruckseite der Haut 
(9) befindet, wobei das Schaummateriai, das aus 
der aufschaumbaren Mischung erhaiten wurde, die 
strukturelle Versteifungsschicht (10) mit der Ruck- 
seite der geformten Haut (9) verbindet. 

11. Ein Verfahren nach Anspruch 9, dadurch gekenn- 
zeichnet, dass, bevor die gegenseitig beweglichen 
Formabschnitte (2 - 4) voneinander weg bewegt 
werden, um den geformten Artikel aus dem Form- 
stuck zu entfernen, eine zweite strukturelle Verstei- 
fungsschicht (1 0) gegen die Ruckseite derSchaum- 
schicht (12) geformt wird. 

12. Ein Verfahren nach Anspruch 8, dadurch gekenn- 
zeichnet, dass die erwahnte erste Versteifungs- 
schicht eine strukturelle Versteifungsschicht (10) 
aus einem starren Material ist. 

13. Ein Verfahren nach einem der Anspruche 1 bis 12, 
dadurch gekennzeichnet, dass das erwahnte fle- 
xible Futter (6) in Ubereinstimmung mit der Form 
der Vorderseite der Haut (9) vorgeformt, insbeson- 
dere geformt ist. 

14. Ein Verfahren nach Anspruch 13, dadurch ge- 
kennzeichnet, dass das erwahnte flexible Futter 
(6) ein geformtes Silikonf utter umfasst. 

15. Ein Verfahren nach einem der Anspruche 1 bis 14, 
dadurch gekennzeichnet, dass das erwahnte fle- 
xible Futter (6) auf der Seite, gegen die die Haut (9) 
geformt wird, eine vorbestimmte Textur und/oder 



Kornung, wie eine Ledertextur, aufweist. 

16. Ein Verfahren nach einem der Anspruche 1 bis 15, 
dadurch gekennzeichnet, dass das erwahnte fle- 

s xible Futter (6) eine durchschnittliche Dicke von 
zwischen 0,03 und 15 mm, insbesondere zwischen 
0,05 und 5 mm, aufweist. 

17. Ein Verfahren nach einem der Anspruche 1 bis 16, 
io dadurch gekennzeichnet, dass, bevor die reakti- 

ve Polyurethanmischung auf die Oberflache (7) des 
erwahnten ersten Forrnteils (1) aufgetragen wird, 
um die erwahnte Haut (9) zu formen, ein Um- 
kehr-Coating auf diese Oberflache (7) aufgebracht 
is wird, insbesondere ein Lackcoating auf Wasser- 
oder Losungsmittelbasis. 

18. Ein Verfahren nach einem der Anspruche 1 bis 17, 
dadurch gekennzeichnet, dass, bevor die reakti- 

20 ve Polyurethanmischung auf die Oberflache (7) des 
erwahnten ersten Forrnteils (1) aufgetragen wird, 
um die erwahnte Haut (9) zu formen, ein Einsatz 
(16) auf die Formoberflache (7) gelegtwird, welche 
durch das flexible Futter (6) gebildet wird, wobei der 

25 Einsatz zumindest einen umgebenden Rand auf- 
weist, durch den er anliegend an zumindest einen 
aufstehenden Rand (17) positioniert wird, welcher 
auf dem flexiblen Futter (6) vorhanden ist. 

30 1 g. Ein Formstuck zur Verwendung in einem Verfahren 
nach einem der Anspruche 1 bis 1 8, das zumindest 
ein erstes Formteil (1) aufweist, welches eine For- 
moberflache (7) biidet, gegen die die erwahnte Haut 
(9) mit ihrer Vorderseite geformt wird, und welches 
35 zumindest zwei gegenseitig bewegliche Formab- 
schnitte (2 - 4) umfasst, die zumindest eine Naht (5) 
biiden, dadurch gekennzeichnet, dass das er- 
wahnte erste Formteil (1) femer ein herausnehm- 
bares flexibles Futter (6) aus einem elastischen Ma- 
40 terial umfasst, das optional auf der Seite, gegen die 
die Haut (9) geformt wird, gekomt ist und das auf 
die erwahnten Formabschnitte (2 - 4) getegt ist, um 
zumindest einen Abschnitt der erwahnten For- 
moberflache (7) zu biiden und die erwahnte Naht 
45 (5) zumindest teiiweise zu bedecken, wobei das 
herausnehmbare flexible Futter so konfiguriert ist, 
dass wahrend des Formens in der Region oder in 
den Regionen, wo die Naht durch das erwahnte Fut- 
ter bedeckt ist, auf der Vorderseite des geformten 
so Artikels keine Spur der Naht sichtbar ist. 

20. Ein Formstuck nach Anspruch 19, dadurch ge- 
kennzeichnet, dass die erwahnte Formoberflache 
(7) eine allgemein konkave Form hat. 

55 

21 . Ein Formstuck nach Anspruch 1 9 oder 20, dadurch 
gekennzeichnet, dass das erwahnte flexible Fut- 
ter (6) auf der Seite, gegen die die Haut (9) geformt 
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wird, eine vorbestimmte Textur und/oder Kornung 
aufweist und insbesondere ein geformtes Silikon- 
futter umfasst. 



Revendications 

1. Procede de fabrication d'un article moul6 compre- 
nant au moins une peau de polyurethanne elasto- 
mere (9) qui presente un avers et un revers, ce pro- 
cede comprenant les etapes : 

de prevision d'un moule comportant au moins 
une premiere partie de moule (1) comprenant 
au moins deux sections de moule mutuelle- 
ment deplacables (2-4) qui torment au moins 
un joint (5), 

duplication d'au moins un melange de polyu- 
rethanne reactif sur une surface (7) de ladite 
premiere partie de moule (1 ) pourmouler ladite 
peau (9) avec son avers contre cette surface 
de moule (7), 

de deplacement des sections de moule mutuel- 
lement deplacables (2-4) a I'ecart Tune de 
I'autre, et 

d'enlevementdeTarticle moule a partir du mou- 
le, 

caracterise en ce que ladite premiere partie 
de moule (1) comprend en outre une couverture 
flexible (6) amovible, realisee en une matiere elas- 
tique, qui est positionnee sur lesdrtes sections de 
moule (2-4) pour former au moins une partie de la- 
dite surface de moule (7) et pour couvrir au moins 
partiellement ledit joint (5), de facon que, dans la 
ou les regions oD le joint est couvert par ladite cou- 
verture, aucune trace du joint ne soit laissee sur la 
surface avant de I'article moule. 

2. Procede suivant la revendication 1 , caracterise en 
ce que ladite surface de moule (7) presente une 
forme generalement concave. 

3. Procede suivant Tune des revendications 1 et 2, ca- 
racterise en ce que I'etape d'enlevement de I'arti- 
cle moule a partir du moule comprend I'etape d'en- 
levement de Tarticle moule conjointement a la cou- 
verture flexible (6) a partir des sections de moule 
mutuellement deplacables (2-4) et I'etape d'enleve- 
ment de la couverture flexible (6) a partir de I'article 
moule. 

4. Procede suivant Tune quelconque des revendica- 
tions 1 a 3, caracterise en ce que ledit melange 
reactif est pulverise contre ladite premiere partie de 
moule (1). 

5. Procede suivant I'une quelconque des revendica- 



tions 1 a 3, caracterise en ce que ledit moule com- 
prend au moins une seconde partie de moule (11) 
cooperant avec la premiere partie de moule (1) pour 
former une cavite de moule fermee dans laquelle 
5 ledit melange de polyurethanne reactif est applique, 
en particuller conform ement a un processus de 
reaction et moulage par injection (RMI), ladite se- 
conde partie de moule (11 ) etant en particuliercom- 
posee de seulement une section de moule. 

10 

6. Procede suivant la revendication 5, caracterise en 
ce que ledit melange de polyurethanne reactif com- 
prend un agent gonflant et en ce qu'il est formule 
pour produire une mousse de polyurethanne pre- 

*s sentant ladite peau (9) sous la forme d'une peau 
integrale moulee contre cette surface de moule (7). 

7. Procede suivant I'une quelconque des revendica- 
tions 1 a 5, caracterise en ce que (edit melange de 

20^ polyurethanne reactif est formule pour produire une 
peau de polyurethanne elastomere (9) non celtulai- 
re ou microcellulaire ayant une densite superieure 
a 400 kg/m 3 , et de preference superieure a 700 kg/ 

25 

8. Procede suivant I'une quelconque des revendica- 
tions 1 a 7, caracterise en ce que, avant deplace- 
ment des sections de moule mutuellement depla- 
cables (2-4) a I'ecart I'une de I'autre pour enlever 

30 Tarticle moule a partir du moule, au moins une pre- 
miere couche de renfort (12) est moulee contre le 
revers de la peau moulee (9). 

9. Procede suivant la revendication 8, caracterise en 
35 ce que I'etape de moulage de ladite premiere cou- 
che de renfort (12) comprend une application d'une 
composition moussable pour obtenir une matiere 
mousse contre le revers de la peau moulee (9). 

40 10. Procede suivant la revendication 9, caracterise en 
ce que ladite composition moussable est appliquee 
entre la peau moulee (9) et une seconde couche de 
renfort structurelle (1 0) qui est positionnee sur le c6- 
te revers de la peau (9), la matiere mousse obtenue 

45 par la composition moussable reunissant la couche 
de renfort structurelle (10) au revers de la peau 
moulee (9). 

11. Procede suivant la revendication 9, caracterise en 
50 ce que, avant deplacement des sections de moule 

mutuellement deplacables (2-4) a I'ecart I'une de 
I'autre pour enlever Tarticle moule a partir du moule, 
une seconde couche de renfort structurelle (1 0) est 
moulee contre le revers de la couche de mousse 
55 (12). 

12. Procede suivant la revendication 8, caracterise en 
ce que la premiere couche de renfort est une cou- 
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che de renfort structurelle (10) realisee en une ma- 
tiere rigide. 

13. Proced6 sulvant Tune quelconque des revendica- 
tions 1 a 12, caracterise en ce que ladite couver- 
ture flexible (6) est preformee, en particulier mou- 
lee, conformement a la forme de I'avers de la peau 

(9). 

14. Proced6 suivant la revendlcatlon 13, caracterise 
en ce que ladite couverture flexible (6) comprend 
une couverture de silicone moulee. 

15. Procede suivant Tune quelconque des revendica- 
tions 1 a 14, caracterise en ce que ladite couver- 
ture flexible (6) presente, sursafacecontre laquelle 
la peau (9) est moulee, une texture et/ou grain pre- 
determines, comme une texture de cuir. 



former au moins une partie de cette surface de 
moule (7) et pour couvrir partiellement au moins le- 
dit joint (5), la couverture flexible amovible etant 
configuree de facon que, pendant le moulage, dans 
5 la ou les regions oD le joint est couvert par ladite 
couverture, aucune trace du joint ne soit laissee sur 
la surface avant de Particle moule. 

20. Moule suivant la revendication 1 9, caracterise en 
w ce que ladite surface de moule (7) a une forme ge- 

n^ralement concave. 

21 . Moule suivant Tune des revendications 1 9 et 20, ca- 
racterise en ce que ladite couverture flexible (6) 

is montre une texture et/ou grain predetermines sur 
saface contre laquelle la peau (9) est moulee et en 
ce qu'elle comprend en particulier une couverture 
de silicone moulee. 



16. Procede suivant I'une quelconque des revendica- 20 
tions 1 a 15, caracterise en ce que ladite couver- 
ture flexible (6) presente une epaisseur moyenne 
comprise entre 0,03 et 15 mm, en particulier entre 
0,05 et 5 mm. 

25 

17. Procede suivant Tune quelconque des revendica- 
tions 1 a 1 6, caracterise en ce que, avant d'appli- 
quer le melange de polyunSthanne reactif sur la sur- 
face (7) de ladite premiere partie de moule (1 ) pour 
mouler ladite peau (9), un revetement dans le mou- 30 
le est applique sur cette surface (7), en particulier 

un revetement de peinture a base d'eau ou de sol- 
vant. 



18. Proc6d6 suivant I'une quelconque des revendica- 35 
tions 1 a 1 7, caracterise en ce que, avant d'appli- 
quer le meJange de polyurethanne reactif a la sur- 
face (7) de ladite premiere partie de moule (1) pour 
mouler ladite peau (9), un insert (1 6) est positionne 
surlasurfacedu moule (7) form ee par la couverture 40 
flexible (6), I'insert presentant au moins un bord pe- 
ripherique au moyen duquel II est positionne en ap- 

pui sur au moins un bord en saillie (17) prevu sur la 
couverture flexible (6). 

45 

19. Moule a mettre en oeuvre dans un procede suivant 
I'une quelconque des revendications 1 a 18, et pre- 
sentant au moins une premiere partie de moule (1) 
qui forme une surface de moule (7) contre laquelle 
ladite peau (9) est moulee parson avers et qui com- so 
prend au moins deux sections de moule mutuelle- 
ment deplacables (2-4) formant au moins un joint 

(5), caracterise en ce que ladite premiere partie 
de moule (1) comprend en outre une couverture 
flexible (6) amovible realisee en une matiere elas- 55 
tique qui est eventuellement grenue sur sa face 
contre laquelle la peau (9) est moulee et qui est po- 
sitionnee sur lesdites sections de moule (2-4) pour 
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